Journal of 
Quantitative 
Spectroscopy & 
Radiative 
Transfer 


List of Contents and Author Index 
Volume 45, 1991 


© 


PERGAMON PRESS 


OXFORD NEW YORK FRANKFURT 
SEOUL SYDNEY TOKYO 


= 
5 


JOURNAL OF QUANTITATIVE SPECTROSCOPY 
& RADIATIVE TRANSFER 


Editor 
Professor S. S. Penner, University of California/San Diego, 


CA 92093-0310, U.S.A. 


9500 Gilman Drive, La Jolla, 


Associate Editors 


Term ending 31 December 1991 


D. Burgess, Department of Physics, 
Imperial College of Science and Technol- 
ogy, London, U.K. 


H. Domke, Central Institute for Astro- 
physics, 1591 Potsdam, Germany 


H. W. Drawin, Association EVURATOM- 
CEA, D.R.F.C., CEN-CADARACHE, 
BP. 1, F-13108 - St Paul Les Durance 
Cedex, France 


K. Fox, Department of Physics and 
Astronomy, University of Tennessee, 
Knoxville, TN 37996-1200, U.S.A. 


H. R. Griem, Department of Physics 
and Astronomy, University of Maryland, 
College Park, MD 20740, U.S.A. 


P. Kunasz, Joint Institute for Laboratory 
Astrophysics, University of Colorado, 
Boulder, CO 80302, U.S.A. 


B. R. Lewis, Research School of Physical 
Sciences, The Australian National Uni- 
versity, Canberra, Australia 2600 


G. Miinch, Direktor, Max-Planck- 
Institut fiir Astronomie, 6900 Heidelberg 
1, Kénigstuhi, Deutschland 


R. W. Nicholls, Centre for Research in 
Experimental Space Sciences, York Uni- 
versity, 4700 Keele Street, Downsview, 
Ontario, Canada M3J 1P3 


G. C. Pomraning, MANE Department, 
38-137H Engineering iV, UCLA, 405 
Hilgard Avenue, Los Angeles, CA 90024- 
1597, U.S.A. 


N. N. Sobolev, P. N. Lebedev Piiysical 
Institute of the U.S.S.R. Academy of 
Sciences, Leninsky Prospect 53, Moscow, 
U.S.S.R. 


B. van der Sijde, Eindhoven University of 
Technology, Department of Physics, 
P. O. Box 513, 5600 MB Eindhoven, 
The Netherlands 


W. L. Wiese, National Measurements 
Laboratory, National Bureau of Stan- 
dards, Washington, DC 20234, U.S.A. 


Term ending 31 December 1992 


G. Birnbaum, National Bureau of 
Standards, Office of Nondestructive 
Evaluation, Building 223, Room B344, 
Gaithersburg, MD 20899, U.S.A. 


Y. Ben-Aryeh, Department of Physics, 
Technion-Israel Institute of Technology, 
32000 Technion City, Haifa, Israel 


J. Cooper, Joint Institute for Laboratory 
Astrophysics, University of Colorado, 
Boulder, CO 80309, U.S.A. 


R. K. Hanson, High Temperature 
Gasdynamics Laboratory, Department 
of Mechanical Engineering, Stanford 
University, Stanford, CA 94305, U.S.A. 


P. Heinzel, Astronomical Institute of 
the Czechoslovak Academy of Sciences, 
251 65 Ondrejov, Czechoslovakia 


K. Kamiuto, Solar Energy Thermal 
Applications Laboratory, Oita Univer- 
sity, Dannoharu 700, Oita 870-11, Japan 


D. Robert, Laboratoire de Physique 
Moléculaire, CNRS UA 772, Université 
de Franche-Comté, 25030 Besangon 
Cedex, France 


H. K. Roscoe, Natural Environment 
Research Council, British Antarctic 
Survey, High Cross, Madingley Road, 
Cambridge CB3 OET, U.K. 


H. Schliiter, Institut fiir Experimental- 
physik, Ruhr-Universitat Bochum, 
Gebaude NB 5/131, 4630 Bochum 1, 
Deutschland 


I. I. Sobelmann, P. N. Lebedev Physical 
Institute of the U.S.S.R. Academy of 
Sciences, Leninsky Prospect 53, Moscow, 
U.S.S.R. 


C. L. Tien, Chancellor, University of 
California, Berkeley, CA 94720, U.S.A. 


Term ending 31 December 1993 


G. Baldacchini, ENEA CRE Frascati, 
C.P. 65, 00044-Frascati, Rome, Italy 
J. P. Bouanich, Laboratoire d’ Infrarouge 
Associé au C.N.R.S., Université de Paris- 
Sud, Batiment 350, 91405 Orsay Cedex, 
France 


M. Cattani, Instituto de Fisica da Uni- 
versidade de Sao Paulo, C. P. 20516, Sao 
Paulo, Brazil 


A. L. Crosbie, Thermal Radiative Trans- 
fer Group, Department of Mechanical 
and Aerospace Engineering, University of 
Missouri-Rolla, Rolla, MO 65401, U.S.A. 
J. Davis, Plasma Dynamics Branch, 
Naval Research Laboratory, Washington, 
DC 20375, U.S.A. 

R. W. Lee, Lawrence Livermore National 
Laboratory, P. O. Box 808, Livermore, 
CA 94550, U.S.A. 


R. May, Jet Propulsion Laboratory, 4800 
Oak Grove Drive, Pasadena, CA 99109, 
U.S.A. 


J. Migdalek, Institute of Physics, Peda- 
gogical University of Krakow, 2 Podcho- 
razyck Street, 30-084 Krakow, Poland 
D. Mihalas, Department of Astronomy, 
University of Illinois, 103 Astronomy 
Building, 1002 West Green Street, 
Urbana, IL 61801, U.S.A. 

O. Peyrusse, Centre d’ Eiudes de Limeil- 
Valenton, Commissariat a _ I’ Energie 
Atomique, 94195 Villeneuve -St-Georges 
Cedex, France 

J. M. P. Serraéo, Centro de Fisica Mol- 
ecular das Universidades de Lisboa 
I.N.1.C., Complexo I, Ave. Rovisco Pais, 
1000 Lisboa, Portugal 

C. E. Siewert, Department of Math- 
ematics, North Carolina State Univer- 
sity, Raleigh, NC 27695-8205, U.S.A. 
P. Varanasi, Institute for Terrestrial and 
Planetary Atmospheres, State University 
of New York, Stony Brook, NY 11794- 
2300, U.S.A. 

W. Whaling, Department of Physics, 
California Institute of Technology, Pasa- 
dena, CA 91125, U.S.A. 


Publishing Office: Pergamon Press plc, Pergamon House, Bampfylde Street, Exeter EX] 2AH, England 


Hall, Oxford OX3 0 


(Tel. Exeter (0392) 51558; Fax 425370). 


OBW, England (Tel. Oxford (0865) 794 


Pergamon 
annual institutional subscription rate (1991) 


er ng py North America: Pergamon Press Inc., Maxwell beget diaiy' Park, Elmsford, NY 10523, U.S.A.; Rest of the World: 
Headington Hil 


1710. 00; 2-year institutional rate (1991/92) DM 3249, 00; a personal subscription rate for thee hy whose yor subscribes at the regular rate is available on 


Subscription rates for Japan include des; 


patch by air and 
issues of all previously published volumes, in both hard 


prices are available on application. Prices are sul 
copy and in microform are available direct from 


gamon Press 


Published Monthly—Two volumes per annum. Copyright © 1991 Pergamon Press . 
It is a condition of publication that manuscripts submitted to this journal have not been published and will not be per pee a submitted or published 


By submitting a manuscript, the authors agree that the 


co 


, assignment of co} hp oe t is not required from fen ee who work for organizations which do not 
tri 


rights te reproduce and 
translations. No Pt of this publication may be 
tape, mechanical 


to ¢ it clear that the data and opinions a) 
ingly, the publishers, the editorial 


ute the article, — reprints, photograj 


yright for their article is transferred to the publisher if and w 


elsewhere. 
hen the article is accepted for publication. 


it such assi; t. The copyright covers the exclusive 
ic reproductions, microform or any ea 


reproductions of similar nature and 


, Stored in a retrieval system or transmitted in any form or by any means, electronic, electrostatic, 


whatsoever for the consequences of any such inaccurate or misleading data, opinion or statement. 


the for 


consent does not extend 


photocopying, recording or ot! orwies, without permission in writing from the copyright holder. 


Whilst every effort is made by the publishers and editorial board to see that no inaccurate or misleading data, 
wish in the articles and advertisements herein are the so! 


inion or statement appears in this journal, they 
responsibility of the contributor or advertiser 


and editors and their respective employees, officers and agents accept no responsibility or liability 


information for users in the U.S.A.: The Item-fee Code for this publication indicates that aes to rarchay smawo tle items for internal or personal 
by the copyright holder for libraries and other users registered with the Copyright Clearance Cen 

ing, beyond that permitted by Section 107 or 108 of the United States Cop’ *pyrigh 

per article is paid directly to the Copyright 27 Street, Salem, S.A. 

tend to copying for general distribution, for promotion, for creating new works, or for resale. Specific written permission must ‘obtained 
from the publisher for such copying. The Item-fee Code for this publication is 0022-4073/91 $3.00 + 0.00 


ing Service provided 


Law, is The appropriate remittance of $3.00 
Permission for other use: The poe. | 


Othe paper used in this publication meets the minimum requirements of American National Standard for Information Sciences—Permanence of Paper for 


Printed Library Materials, ANSI Z39.48-1984. 


| 
| 
| 
q 
| 
| 
\ 
| 
| 
i 
= 
| 
4 
] 
> 
| 
] 
id 
concg era | 
i 


List of Contents 
NUMBER 1 


A. T. M. Wilbers, G. M. W. Kroesen, 1 The continuum emission of an arc plasma 
C. J. Timmermans, and 


D. C. Schram 
H. G. Adler and A. Piel 11 Stark-broadening of the helium lines 447 and 492 nm 
at low electron densities 
Xun Zhu 33 Spectral parameters in band models with distributed 
line intensity 
. L. G. Stenholm, H. Stérzer, 47 An efficient method for the solution of 3-D radiative 
me and R. Wehrse transfer problems 
Note 
Suresh Chandra, V. P. Gaur, 57 Partition functions of the Hf molecular ion 
and M. C. Pande 
Corrigendum 61 
NUMBER 2 
C. Peraza, P. Martin, 63 Transition probabilities of infrared lines 6p—6s and 
and J. Campos S5p-4d of Kr(I) 
Christine H. Hearn and 69 The near u.v. absorption spectrum of CS, and SO, at 
Jeffrey A. Joens 300 K 
T. J. Xia, T. S. Chien, 77 Photoabsorption and photoionization cross sections of 
C. Y. Robert Wu, and D. L. Judge NH,, PH;, H,S, C,H,, and C,H, in the VUV region 
K. Kamiuto, M. Iwamoto, 93 Radiation-extinction coefficients of packed-sphere 
M. Sato, and T. Nishimura systems 


Y. Hasegawa, T. Gejo, K. Tsuji, 97 Relation between number densities and total absorp- 
H. Yamasaki, and S. Shioda tion of second-resonance doublets of potassium in 
potassium—argon mixtures 


P. M. Bergstrém, Jr., 105 Average atom and detailed configuration accounting a. 
Longhuan Kim, and R. H. Pratt calculations of bremsstrahlung in aluminum plasmas 
Ding Peizhu, Mu Yingkui, 115 An interpolation solution of the Abel transformation 
and Pan Shoufu for use in optically-thick, cylindrically-symmetric 
plasmas 
José Manuel P. Serraéo 121 Absorption spectrum of singly-ionized aluminum 


W. A. Lahoz 


Jun Shan, Masako Suto, 
Y. G. Jin, and L. C. Lee 


D. Lambot, A. Olivier, 


G. Blanquet, J. Walrand, 
and J. P. Bouanich 


A. Goly, J. Kusz, B. Nguyen Quang, 
and S. Weniger 


V. I. Kruglov and K. V. Dobrego 


B. Grabowski, A. Czainski, 
and M. S. Dimitrijevié 


D. C. Eder and H. A. Scott 


A. L. Crosbie and S. M. Shieh 


D. G. Hummer 
F. E. Irons 
G. Mehliman, P. G. Burkhalter, 


D. A. Newman, and B. H. Ripin 


S. A. El-Wakil, M. T. Attia, 
and M. A. Madkour 


Note 
Ramazan Sever and Cevdet Tezcan 


127 


NUMBER 3 


Error estimates for use of the generalized radiation 


_ diffusion equation near boundaries 


133 


139 


145 


157 


165 


181 


189 


205 


211 


217 


225 


235 


245 


On the exact linearization and decoupling of coupled 
non-linear integral equations arising in radiative 
transfer theory 


Infrared emission from dissociative excitation of 
HONO, at 193 nm 


Diode-laser measurements of collisional line broaden- 
ing in the v, band of C,H, 
Transition probabilities of PrII-lines emitted from a 
ferroelectric plasma source 
Determination of inhomogeneous gas radiation by 
using exponential expansion of the intensity integral 


Padé-approximant 


Effect of back reaction on broadening of atomic spec- 
tral lines in the impact approximation 


NUMBER 4 


The calculation of line transfer in expanding media 


Expansions for two-dimensional back-scattering from 
a semi-infinite medium with refractive index greater 
than unity 


Asymptotic expansions of the kernel functions for line 
formation with continuous absorption 


Concerning a constant source function method of 
radiative transfer 


Soft X-ray continuum from laser-irradiated high-Z 
targets 


Radiative transfer in spherical and cylindrical media 
containing aerosols 


Hypervirial large-N expansion approach to the 
Hulthén potential 


iv 


Flemming Andersen mee 
| 


J. Bergeat and B. Rutily 


R. W. Nicholls 


Randy D. May 


C. E. Siewert and 
J. R. Thomas, Jr. 


Richard Sanchez and 
G. C. Pomraning 


Benoist E. Grossmann and 
Edward V. Browell 


José Manuel P. Serrao 


R. R. Nigmatullin, 
N. K. Shcherbakova, and 
M. Kh. Salakhov 


D. Karabourniotis, E. Drakakis, 
and A. Palladas 


A. Kh. Khachatrian, 
A. A. Hakopian, and 
E. A. Melkonian 


NUMBER 5 
The Neuinann solution of the multiple scattering prob- 
lem in a plane-parallel medium: numerical calculations 
and the half-space problem 


Franck—Condon factor sum rules for transitions 
involving bound and unbound states 


Absolute linestrengths in the H,O, v, band 


A computational method for solving a class of coupled 
conductive-radiative heat transfer problems 


Rotational line-strengths in the *£+—2* orbitally 
forbidden electric dipole transitions 


Line interference of randomly distributed spectral com- 
ponents 


Determination of ECS scaling parameters for 
CO,-CO, and CO,-N, 


Oblique collimated irradiation of an absorbing, scatter- 
ing, plane-parallel layer 


NUMBER 6 


A family of flux-limited diffusion theories 

Line-shape asymmetry of water vapor absorption lines 
in the 720-nm wavelength region 

Absorption spectrum of doubly-ionized silicon 

An algorithm for determining dispersion and Doppler 
line widths from limited experimental data 


Application of Bartels’ approximations in optically- 
thin line spectroscopy 


A matrix solution method for non-coherent scattering 
problems 


267 
T. K. Balasubramanian 
E. V. Stepanov, 
A. A. Suverney, and 
S. I. Temkin 
Notes 
J. Boissoles, and C. Boulet 
349 
359 
Vv 


